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In Colombia the livestock sector occupies more 
land than it should according to land aptitude. 
Given the low biomass productivity of 
native/naturalized pastures that predominate in 
Colombian grasslands, cattle ranching is 
overpassing the agricultural border and the 
pressure over the rainforest is increasing.
One way to address this issue and prevent 
habitat loss for biodiversity is to sustainably 
intensify beef production through the adoption 
of improved forages of high productivity and 
nutrition quality.
New varieties of highly productive and 
environmentally-friendly forage grasses 
need to be released to the market, 
therefore our objectives are:
• To develop new genotyping tools for 
quick assessment of breeding 
populations of forage grasses
• To identify DNA markers associated 
with resistance to spittlebugs 
(Hemiptera) in Brachiaria grasses
• To identify genetic regions associated 
with parameters of forage quality and 
nitrogen utilization in grasses of 
Panicum maximum
The BNI ability of 119 germplasm accessions of P. 
maximum showed reductions in N losses up to 70%
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• A synthetic population of Brachiaria was 
generated by crossing four resistant 
sexual mothers with a susceptible 
germplasm accession from the 
genebank of CIAT. Four hundred 
individuals were generated (100 each 
family) and phenotyped for resistance 
to spittlebugs through the conventional 
infestation method.
• A germplasm collection of 119 
accessions of P. maximum from the 
genebank of CIAT, identified in the 
1980s as the best materials among a 
larger collection of more than 500 
accessions, were phenotyped in the 
field and the greenhouse for different 
agronomic and environmental traits, 
such as forage and seed production, 
nutrition quality, flowering, biological 
nitrification inhibition, among others.
• To discover DNA markers associated to 
the traits listed above, Illumina paired-
end libraries will be generated from 
genomic DNA of these populations. 
Then, De novo SNP discovery and 
genotype calling will be performed and 
a genetic map will be constructed to 
identify chromosomal locations 
containing genes and/or QTLs 
associated with the traits of interest. 
QTL analysis will be conducted and PCR-
based marker reactions will be assessed 
to identify flanking markers linked to 
the target traits.
The ability of Panicum maximum to biologically inhibit nitrification (BNI) and emit less greenhouse gases
Accessions of P. maximum with high BNI showed less abundance of soil 
microbes responsible of N losses (ammonia-oxidant bacteria) and reduced 
emissions of nitrous oxide by 50%
Abundance of ammonia-oxidant 
bacteria in soils of P. maximum
Nitrous oxide emissions of soils 
of P. maximum
Our preliminary results show that the 
germplasm of P. maximum is widely 
diverse. In a collection of 119 accessions 
we found relevant environmental traits to 
impact soil microbes and reduce 
emissions of greenhouse gases.
Colombian agricultural sector will benefit 
from higher quality and eco-friendly 
forage grasses to sustainably intensify 
livestock production. A significant land 
extension currently used for cattle 
ranching could be released for other 
economic purposes or rewilding.
The improvement of resistance to 
spittlebugs in Brachiaria could potentially 
impact a market with economic losses of 
US 240 M every year due to reduced 
availability of fodder.
